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m m m 

[oooi] *mwi±, tfx*\^*fax\,^j**~>^mw**^^ttmmimwife 
[0002] 0ij^f*-^n^#5> mmmmv>>tet*<DmMiFs mmmnp^^mmn^. m 

ft^ff(HRMS)^v^^-e^Ois k 0311)0-^^ 

##ffc30H ~50H <DMffl*W1rZk\<^mM&*mz-X 

[0003] z<o&tem&&#tf&^&te^-y ! '-fttir&kvx s m^ft+^-yh 

[0004] *tc Tm^u-^-KmftLxtmwmm$Km^yik£it, tmm% 



[0005] £<bi^ mi^-v-ftx®®^ m&^mmfctemLtcm&jwmj* 

#ftffrXffcl ■ Rapid Commun.Mass Spectron 183(1993^) 

#rF»l:^¥8-222l81^-^ 

#fF»2 : 2002- 20228 9^$B 

[0006] ^#^»l^|fl^$^fc^feW^^^^^WTIS^ppb^-^- 

[0007] ^tra^^-ai, %®xmm^£frttm^wt®mififo±i-z& 
<Dm$i mature v m^uti ^s^&^a-^frf-sfc* <d%2<d^ 

^%l(D^^i-^lO\y~^-%^M^^t^mt\^X^ a 
[0008] #|glEttj&^5SgM£^^ 
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[0009] l)»#3ll©$BW 

(l)^^>^^ttWl,2,3,4,6J ) 8-HpCDD(^^^DD^-<>'i/-/N°7-^ 
^-dr->^) ©#^-<7)4#^jSfttLT, 317.66n m> 317.36nm, 315.10n m> 314.60nm N 
314.37nm N 313.65nm % 312.96nm N 312.80nm, 312.20nm N 311.90nm, 311.61nm, 
311-OOnm, 310.39nm s 3l0.l2nm*»feft5P^5t)^*<i1)-O©jKftS:fflV^ % 

■^^KirLT, 32l.85nm, 321.14nm % 319.76nnu 317.90nm, 316.23nm, 
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315.80nm, 315.48nm, 315.21nm % 314.57nm, 312.60nm % 312.04nnu 311.69nm, 

310.87nm^^^-5ll^^ / >^<^-O^^SSrffll/\ 

(3) ^V^'V^^tt#^OCDF (t^^^Dn^/77» 

iLT, 329.89nm, 329.41nm, 329.28nm, 329.11nm N 329.02nm, 328.93nm, 

327.35nm, 326.38nm, 325A8nm^b^^<Do i b / P^<-^^^^^ (D ^ 

•So 

[ooio] m^M'y^yv^^^^itm^m ^ ^—f—f^tm&^m^^ 

[0011] <Il©Il> 

^l^XS(±^^»^fe5M©^V^^->^Mtt^{-oV^T^V^= 3 rv'^ 

«^300nm~340nm^0.01nmf ! o^Sr<b{tJ;'9,«$4^1l^ffl^-if-3fe^ 
^T\^fi213nm«l/-if-^^^>'M^-^-^Uc^©3SSW7 



5 



/its, mi-m3(Dm^isnm ^^tio^w-m^ mm^m^ 
%mtKi-z>o ^omwmmtLXit, ^T<^xo^^^m^\ o.i~ 

©#MS a ^^x4^m^mty^^^mm^m&t<Dmi^m-rT 
^^ym^^h(omm:-^xm^x^ m<DmmthxmLxhx^ 

mi] 

S= a C + b 

<IU s :-f^->fi-^fi 

a ; 

C : £*-f 
b: 

[0013] mi-3^Ltz3mm<D^^^mm^m^^K^ti2-D(DW 



[0014] w^iltti 2, 3^o^r, ^t©taSK x 2 ^^x 5 si 

[*2] 

S 1 (A,) = a„C+b„ 
S 1 (A 2 ) = a 2 iC+b zl 

S , (A 5 ) = a 5 |C+ b 5 | 
S 1 (A 6 ) = a fiI C+b 6 , 

S 2 (A ,) = a, 2 C+b J2 
S 2 ( A 2 ) = a 22 C + b 22 



S 2 (A 5 ) = a S2 C+b S2 
S 2 (A 6 ) = a62C+b 62 

S 3 (A 1 ) = a l3 C+b l3 

S 3 (A 2 )=a 23 C+b 23 
» ■ » » 

S 3 (A 5 ) = a 53 C+b S3 
S 3 (A 6 ) = a 63 C+b 63 

[0015] <%2<DXB> 
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[0016] wwmw-<p wmwjtt^mM&fci , 2Mm^ti, w^Hztifc^ 
c x^tix\,^tLx. m&x , x ,x . x 

2 12 3 4 

1 2 3 4. 

[»3] 

S(A 1 ) = a„C 1 +a 12 C 2 +b, 

S(A 2 )"a2i c i + a 22 C 2+k 2 
S(A 3 ) = a 31 C 1 +a 32 C z +b 3 
S(A 4 ) = a 41 C 1 +a 42 C 2 +b 4 

iBL. b, =b H +b l2 , b z =b 2l +b 22 . b 3 =b 3J +b 32 . b 4 =b 4j +b 42 
[0017] ±f3«^^a^tT^JT?*-r^, Tffi»4£ft0,' T^OASrflRff^Jtnf-So 

S=AC+B 



~S(X,)~ 




a .i 


a l2 








V 


S(X 2 ) 


A = 


a 2 , 




c = 


"c," 


B = 


b 2 


S(^ 3 ) 






a 32 








b 3 


S(X 4 ) 




. a 4i 


a 42 . 











[0018] <m3(DXS> 

<Dj*yi5%-mkm2<DJLUxmtc$<&fiM*m"x, mmw^m^mm^ 
4tt'y>MMm£<vm&%fe&Tttmxfoz> 0 

ffil/ _^_^^^^300nm~340nm^T'0.01nmTo|f5l^^(-ct^©#-f5o 

Six XSU X SU X SU )^ffl1-^ 0 r^tB^MEM^JfcS^^T 

12 3 4 
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[0019] fc*5, ^^^yym^^^^hMtiX^m^x^^m^^tEir^ 

^czx\ mm*(DW7Em&^^"xnbtiz®mm£m^txT~ffcM&* 

[0020] <c*s, ±E©#^^->>1HSttfr*^V'»T^v^«r^ilEfi©TOffl[tJ:-3V^-C 
tt, ±0.045 

Cl©± 0.045 nm©»SI5H*^tf^W:, fH*«2~60|8^^*5^Tt>lBl«|-C*> 
[0021] 2)gf^ri2©|§PJ 

[0022] 3)Sf3jttg3©#8W 

ixmxjff^htz^x(D^mm^m^"xm^n^^-t?)h<Dxhio 
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1 2 3 1 2 5 6 

12 5 6 

[0023] [R5] 



S= AC+B 



■S(X,)" 




a u a 12 a 13 . 




V 


S(X 2 ) 




a 21 a 22 a 23 




"c," 




b 2 




A = 




c= 




B = 




S(X 5 ) 




a 5 1 3 52 3 3 3 




. C 3. 




b 5 


.S(X 6 )_ 




3 6 1 3 62 3 63 







[0024] 4)gf*g4<Z>38IJB 

l,2,3,4,6J,8-H P CDD(^^^DP^>y'-/^-v ; ^'>>')^l^^-f2'^2X 
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mil 



1, 2. 3, 4. 6, 7, 8-HpCDD(^^^ 0 D □ 




[nm] 




317. 66 


© 


317. 36 


(3) 


315. 10 


® 


314. 60 


© 


314.37 


© 


313. 65 


© 


312.96 


® 


312. 80 


® 


312. 20 


® 


311.90 


® 


311.61 


© 


311.00 


® 


310. 39 


® 


310.12 



[0025] (s)m>km5<D%tm 
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[»5] 



f) 



0CDD(^S£OPv'<> , /-/\°7-v:**v>) 






(D 


321.85 




321.14 


© 


319. 76 




317.90 




31.6. 23 




315. 80 


® 


315. 48 


© 


315.21 


© 


314. 57 




312. 60 


© 


312. 04 


® 


311.69 


© 


310.87 



[0026] 6)m#m<D%W 

^ft^^h/W«!r^***7cOCDF(^^DP^^y*77^)^#^5(-S 
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me] 



OCDF (t^^'?Pav'<> , >' r 77» 




[nm] 




329. 89 




329.41 


® 


329. 28 




329. 11 


© 


329. 02 




328. 93 


® 


327. 35 


® 


326. 38 


(D 


325. 48 



[0027] m*m~3(D*%W^£}%tt, m^M^^yh^%^^^>itm^^\y- 
[0028] [01]^W»c:««1.2,3 I 4,6 f 7 > 8-H P CDD(^^nn^>o/-^7-^^>'>') 
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wksr*^*fSiit©*iaoKMia-e*>5. 

<fo-5o 

[0029] |l|4(i*JlM©^^(-#S^V^v'>«©^»)fe{-ffi^Si — if-^Wb 



14 



[0030] tfx%§LmmtLXKMZtf#xTvfim<om&GWtofem&#x%&.3i 

^(75nS^^|l5C^(cyX7U?agi±200 o C^±W*LV\ 
[0031] >f^kffil^— 9-*-|§^5liNd:YAGW-'r-««lfC*>9^ 5^F« ($521 3nm 

[0032] ±K©««*ffiv^*|lit©^l»^ff5^^'>v«o^*r*ifetov>-c, 

1,2,3,4,6 j,8-H P CDD(-7 9 ^nn^^/-^°7-^= 3 r^)>OCDD(^-^^ 

aitl^^^l,2 > 3,4,6,7,8-HpCDD(^y^^PPv ; ^/- / " s0 7-v ; ^- :a r^)^ 
OCDD (t^^DD^/-/<7-^^) , 0CDF(^^nB^iO/77 
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-cD<b# % ^#$^fcl ) 2,3,4,6J 1 8-HpCDD(^^^np^>y'-/N s 7-^^> 
y) s 0CDD(^^DPv ; -<^y-/N o 7-v ; ^v'», ocDFC^-^DD^-o-y" 

im~3(:i^£tL3#£i&S*^h;MC:oVNT, l,2,3,4,6,7,8-H P CDD(^:7°^n 
□v^-O-y-/^-^-^^) (D#^fc'SiLT 1 ^317.661™!, A 2 =317.36nm§rjl 

ocdd (^^pnW-^'y-^-yy) w^fitLTte a 3 

=321.85nm N X =321.14nm&iiiRU OCDFC^^nnv^y":^) 

4 

.tLTliA =329.89nm, A =329.41nm 

5 6 

[0033] ^^il^^fc#^SA r X^ ^ X 5 > A 6 {C*3ft5^Mf^l:<t^^ 

l,2,3,4,6 J 7,8-HpCDD(^^^an^^-/^-^^>>')WM^C i [ppt], 
OCDD (Tj-^^an^-oy-zN 0 ^-^^^) Wfcg&C [ppt], OCDFfr??? 
uu^y^yyy) 0>*&&C [ P pt]iLT, Z^tiaim&^^^XMtcWiMMk 

3 

S (2)=4C+0.02, S U )=5C +0.02 s 

1234678DD 1 1 1234678DD 2 1 

S U)=5C+0.05, S U )=2C +0.01, 

OCDD 3 2 OCDD 4 2 

S U )=2C+0.04, S U)=4C+0.04 

OCDF 5 3 OCDF 6 3 

[0034] U±.(D£DtmM&ft^frMbfoXm, ZfabtfT-f^-XtLXfcfiZfo 
6CDD(*?f?vni/^tyy F -;<7-i?tt'yy)s OCDF (^t^^oa^y^ 
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1 

X^h/^&Mtto ftfi329.89nmAS1*^iSStftoTV^^^f>'i^Bllttf*: 
£LTtt, 03»c:^-rJ:5K:, 0CDF(^^no^-<^77V)^foS„ ocdf£># 
^^-^M^MI"^ HfJlE329.89nm £^ffi^329.41nm^#^g^oT 

329.41nmdS#^«?Si*oTV^o &#Vf&mzftOCDF 

mm^m^^x, 1,2,3,4,6,7,8^000(^^^00^^/-/^-^^ 

[0035] ^;9-^f&|S|-^<^ 

OCDD (t^^^DP^>/-^7-^'>y) , OCDF(^^od^^ 

»(^m51,2,3,4,6,7,8-HpCDD(^y^PD^Vy'-/^-> ? ^- :3 r->-^)v 

OCDF &999x2u*J'<y > /7Ts) wt'i>fel'o©jftfiSrffl V \fc,fc£J:v s 0 

1 3 5 



S (/L )=4C +0.02 

1234678DD 1 1 
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S U)=5C+0.05 

OCDD 3 2 

S (A )=2C +0.04 

OCDF 5 3 

[0036] jzm<Dmttmttnmx*mirk, rmmtteZo 
me] 



S=AC+B 





"S(4)~ 




" 4 


0 


0" 




c." 




"0.02" 


s = 


so*,) 


A = 


0 


5 


0 


C = 


c 2 


B = 


0.05 




S(^ 5 )_ 




_ 0 


0 


2_ 








0.04_ 



[0037] Lfc^ot, ^fT^jAO^tT^JA" l fiTfe^7<t/ c C5 0 

mi] 



0.25 


0 


0 


0 


0.2 


0 


0 


0 


0.5 



[0038] -lis A =317.66nm, A =321.85nm, A =mMnmKtert&Wdffi^Pr^^ 

1 3 5 

m ^mzmmi-^ti^ox , suks(aks(i s ) £*#>3 0 -c-c, s ( a ^ 

= 50a.u.,S(A ) = 100a.u., S(A ) = 120a.u.^feofc,WU2\ C = 12. 5[ppt] 

3 5 1 

C ^20[ppt], C = 60[ppt]£ft£ o 

2 3 

Lfc^oT, te^/f^^i±, 1,2 > 3,4,6,7,8-H P CDD(— 7'^nc«^'O0/-^<7- 
[pptl ^60[ppt]-g"^tlTi/ ^tt>mitiX°£Z> 0 
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tifc^&M^^hM^is^^xmiKi-^Wc^^m^^^x, 

(1) ^^v'> / ^Stt^/i s l,2,3 > 4 > 6 > 7,8-HpCDD (^^D^yy'-/v-^ 
^-^>^)CO#-a-<D#^SirLT, 317.66nm s 317.36001, 315.10nm, 314.60nm, 
3l4.37nm, 313.65nm, 312.96nm, 312.80nm; 312.20nnu 311.90nm, 311.61nm, 
311.00nm % 310.39nnu 310J2nm*^*5^5*)^<i , tj-<>^SSrfflV\ 

(2) ^V^^Wt4£M$0CDD W-Wno^/-/^-^^) tf># 
-^©#^SibT, 321.85nm, 321.14nnu 319.76nm, 317.90nm N 316.23nm, 
315.80nm, 315.48nm, 315.21nm N 314.57nnu 312.60nnu 312.04nm, 311.69nm, 
310.87nm^^^5ll©9^ / >^<^ ! b-< 5 ^SSrfflV> > 

(3) ^f^^^ftttfctfOCDF fr?*fau*?<<yS77» <0®&<D¥ffe®i% 
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£LXs 329.89nm, 329.41nm, 329.28nm s 329.11nnu 329.02nnu 328.93nm, 
327.35nm, 326.38nnu 325.48nm^b&5^©5^^K<tk-0(7)$ft£ffl l^di 



^^^^W**fcl,2,3 ) 4 ) 6J3-HpCDD(^y^^nD^vy'-^-7- 
l,2,3,4,6J,8-H P CDD(^^^nD^^y-^N7-^ d r-->>)^P^1"Sm2X 

-C^V ^-51,2,3,4,6 ,7 ) 8-HpCDD(^7°^DD^>y'-/N 0 7-v J ^^)^#^ 

gf^^rituismxaT&^Lfc^^ 
xmfei-zzkzm&ki-zy^^yym^ftVrXfco 



mi] 
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1. 2. 3.4. 6. 7. 8-HpCDD(^:/S *J P P y'<> , /-/«7-yt^») 








317.66 


© 


317.36 


(D 


315. 10 




314. 60 




314. 37 


© 


313. 65 




312. 96 


® 


312.80 j 


(D 


312.20 




311. 90 


© 


311.61 


@ 


311.00 


® 


310. 39 


1® 


310. 12 



[5] ^^^^^h^^*n^^b^^v^ci/-if-^^fb»a^(-J;S# 

[«2] 
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OCDD on is*y*J-/i3-i>**'>» 








321. 85 




321. 14 


® 


319.76 


© 


317.90 


(D 


316.23 


© 


315. 80 


(2) 


315.48 


(D 


315. 21 


® 


314. 57 


® 


312.60 




312. 04 




311. 69 


© 


310.87 



[*3] 
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OCDF (t^^OPy^ i ;77» 








329. 89 


© 


329. 41 


© 


329. 28 


© 


329. 11 




329. 02 




328. 93 


© 


327. 35 


© 


326. 38 


© 


325. 48 
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m m * 



1/4 



[Hi] 



1 .2 j i i 1 1 | 1 1 i 1 1 i i i 1 1 i 1 1 1 1 i 1 1 i 1 1 1 1 i 1 1 i 1 1 ) i i 1 1 




310 311 312 313 314 315 316 317 318 

Wavelength [nm] 



1 2 3 4. 6. 7. 8-HpCDD (A^9PP^> , /-'^-yt* , ») 




#JE&£ [nm] 


^Mf-Sf&lf [a. u.] 


© 


317. 66 


0. 33 


CD 


31 7. 36 


0. 35 


<3> 


315. 10 


0. 35 


© 


314.60 


0. 32 


® 


314. 37 


0.36 




313. 65 


0. 44 


® 


312.96 


0.51 


© 


312. 80 


0. 54 




312.20 


0.73 


® 


311.90 


0. 82 




311.61 


0. 87 


© 


311.00 


0. 97 




310. 39 


0. 96 


@ I 


310. 12 


1 



2/4 




OCDD (t^^DD^^^-'^-vt+vV) 




[ran] 






321.85 


0. 63 


® 


321. 14 


0. 51 


CD 


319. 76 


0. 49 


® 


317. 90 


0. 61 




316. 23 


0.44 




315. 80 


0. 58 


® 


315. 48 


0. 48 


© 


315. 21 


0.47 


® 


314. 57 


0. 53 


® 


312. 60 


1 


® 


312. 04 


0. 94 




311.69 


0. 67 


® 


310. 87 


0. 87 



3/4 



3 0.8 



— 1 — 1 — I — 1 — 


— i — i — i — i — 


—1 i r — i 






f : 

T 


; c 




< 


D 






ST 
| [ 


<$>■ 

V 









f " 








1 ' 1 

,! 


_i — i 




-t - 

li 

i i i i i 


1 







325 326 327 328 329 330 

Wavelength [nm] 



OCDF &9#$aa*>'<.2s , j7?Z') 




f$£;£ft [ran] 


-CJi-:/flMHSft[a. u.] 




329. 89 


0. 62 




329. 41 


1 


(3) 


329. 28 


0. 71 


® 


329. 1 1 


0.67 




329. 02 


0. 62 




328. 93 


0.8 


® 


327. 35 


0.51 


® 


326. 38 


0. 74 


© 


325.48 


0. 79 



4/4 



[04] 

• 




325 326 327 328 329 330 



Wavelength [nm] 



